Even as distributed generation and distributed energy resources (DER) become a more appealing option to meeting building electricity, heat, and cooling demands, the process of selecting the appropriate equipment mix remains as a complex and time-consuming obstacle. This is the motivation behind Lawrence Berkeley National Laboratory's (LBNL) development of WebOpt, a flexible web-based software as service (SaaS) approach for optimizing the selection and operation of DER equipment, and running the Distributed Energy Resources Customer Adoption Model (DER-CAM), the optimization platform that supports it. DER-CAM solves energy systems for microgrids [1], [2] (e.g. combined heat and power (CHP) or electric storage) holistically, taking into account service levels for multiple building end-uses, including heating, cooling and electricity. Given an individual microgrid's hourly energy requirements, available technologies and the economic environment as defined by tariff structure, DER-CAM finds the economically or environmentally optimal combination of equipment to install and an optimal schedule to operate it [3], [4] .
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By developing WebOpt as a web-based service, LBNL is providing engineers, architects, facility managers and consultants with access to a powerful tool to inform two separate, yet comparably important decision processes. Investment and planning recommendations are made by assessing historic energy demands and applying a variety of available DER technologies to determine a cost or carbon optimal solution. Instead of historic energy demands dynamic building models could be used to provide the load profiles for microgrids or buildings to be built. Once equipment selection decisions have been made, WebOpt is also capable of delivering week-ahead DER dispatch schedules for optimal operation. Furthermore, with the appropriate data, forecasts of energy demands and equipment performance can be generated for added accuracy of the week-ahead dispatch.
The structure and data flow of the final WebOpt can be seen in Fig. 1 . First, a facility with access will collect pertinent energy data, including historic or simulated loads, tariff and fuel prices, etc. These data can be fed to Berkeley Lab servers through the WebOpt user interface or an automatized application program interface (API) process.
Once passed, these data form the basis for optimization. Users select optimization type (investment and planning or operations scheduling); DER-CAM then generates the results and delivers them via WebOpt in the form of either technology recommendations or scheduling. In the case of operations scheduling, WebOpt may also call upon external data sources, such as weather and ISO conditions to determine necessary forecast values. Over the course of its development, WebOpt has been used in a number of facility applications for testing. The investment and planning functionality has been applied to assess the viability of CHP systems for meeting electricity and heat requirements in a University of California Davis dining facility [5] . Weekly operation schedules have also been determined for electric storage dispatch at Santa Rita Jail for historic load data [6] . An example of economically optimized storage schedule can be seen in Figure 2 , where battery discharging is used primarily to avoid electricity purchases at expensive on-peak hours, as defined by the complex time-of-use electricity tariff. The eventual goal of this effort is to integrate a predictive load forecaster for the jail with WebOpt in order to generate real-time week-ahead battery scheduling.
Finally, WebOpt is being employed to support the American Electric Power (AEP) CERTS Microgrid Test Bed, including investment and planning recommendations regarding three specific CHP systems: Tecogen 60kW e and 100kW e units and Olympian 100kW e unit. Furthermore, WebOpt will be used to determine optimal CHP scheduling for 10 typical demand profiles, so that AEP might determine whether the CHP systems will be capable of operating at this optimal schedule. The final step is to program an API so that the scheduling of the three CHP systems in combination with other DER technologies can be done in an automated fashion based on weather forecasts. This presentation will focus on the WebOpt approach and report on the AEP CERTS Microgrid Test Bed API interface programming and results.
